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(54) Title: ANGULAR VELOCITY SENSOR 
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23... VIBRATOR 

26... DRIVE ELECTRODE SECTION 

28... MONITOR ELECTRODE SECTION 

30... SENSE ELECTRODE SECTION 

24... CONTROL CIRCUIT PART 

31... MONITOR CIRCUIT SECTION 

311... AMPLIFIER 

313... RECTIFIER 

314... SMOOTHING CIRCUIT 

35... CORRECTION CIRCUIT SECTION 

36... FIRST NOISE CORRECTION CIRCUIT 

37... SECOND NOISE CORRECTION CIRCUIT 

34... ANGULAR VELOCITY DETECTING CIRCUIT SECTION 

341... AMPLIFIER 

342... AMPLIFIER 

343... DIFFERENTIAL AMPLIFIER 

344... PHASE SHIFTER 

345... CLOCK GENERATING CIRCUIT 

346... SYNCHRONOUS DETECTOR 

32... AGC CIRCUIT SECTION 

33... DRIVE CIRCUIT SECTION 

38... MEMORY SECTION 



(57) Abstract: An angular velocity sensor for accurately cal- 
culating an angular velocity by taking the mass balance of 
the vibrator into consideration. The angular velocity sensor 
comprises a tuning-fork vibrator (23) which has a pair of arm 
sections (22) at the shaft section (21) and is made of a piezo- 
electric element and a control circuit part (24) for driving the 
vibrator (23) and detecting the angular velocity given to the 
vibrator (23). The control circuit part (24) has a correction 
circuit section (35) which generates a correction signal for re- 
moving a signal component of a sense signal (29) detected 
erroneously as if an angular velocity occurred in the vibrator 
(23) even though no angular velocity occurs in the vibrator 
(23) from the signal components of the sense signal (29) as a 
noise signal component. 

(57) xtt: mm*<DWm/<^ >*&i]nm^xft&m 

£ 0 Mffi2 1 fc-»<Dr-A«S2 2£*U EB* 

mmmmv2 4t&ffi*-. mmm»»z^[t % mm* 
2 3fzftaflE3stfti:TL^ft^»*fc % nm&^cx 

JXm^tfcfttLXs i!>XW2 9 0fW»*6 
I***" *t=«XD*liE«*S*«-r «ttjEm»ffi 3 5 £ 



WO 2005/080919 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll Hill lllll lllll lllll llll IEIIIII llll llll llll 



(84) m^m ( m^ntais fgm % ±x<Dmm<D^mmi 

7^RTf£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V i\ (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/080919 1 PCT/JP2005/002465 

m m m 

[oooi] *mm. i ft*, p/kvk A&anu ^^*M#<^#ft#:<D^^j^i^ 

[0002] J^T, ^O^Mir^^oVNTHB^r#ML^^^0^^ o |E|10«^5|5(D 

[0003] mn,K:OTi2^o^-c, $£M<Dftmm~t^y-fe, mmz.-n<vT— J^2^ 

[0004] mw}?3te, mm^3^mmmmxmm^^t^<D^y^m^5^At}^ti 

*r~#wm!i8k, mw}*3KJ3-z_btiftftm&&iikML,x, *e~*m-&7\z:mmuz 
±>xm^9tvxM£iir&±>'xmm®>iob&mx-x\<^ 0 \f9^wsM6&x^± 

[0005] Mwm&&4t±, mm*3<D^~#mm&8Kmffi&frfz*e~#m&%iiiu 

1 1 icmft&tiitAGcm&m i2, ^.(DAGcm^ 1 2 \zm^tiitmm 

[0006] ^^m{^§pn^ ^^m^8^^m^$^^^ft-^7^A^$ti^iits 



WO 2005/080919 



2 



PCT/JP2005/002465 



[0007] AGcmB&m2f*, *e~*m&iaii(D¥ftm&i>*h<ntttfjfe -ss^A^tu 

[0008] »^3^K9^«ffi$|36^^K^^ff^-5^A^$tL§r^^J;oT»bT,||K 
$0 <Z«M^ «^f= ^-7 (M»]^3(D^W]^®Hb/c^WjJ^^m^E^) <DM 

[0009] ^^m^7<Dmm^94^m^5<Dmmx^i^^m^i'i. 

o 

[ooio] _hfB^3gs-fe>-f-^*5v>-c, K^-r^t ^-5, ^e^^ft ^-7, ±is*m ^9comm~i 

, Bli2^i-j:5^§ 0 -rt^o^b, 012(a) #^M»:<7>iB&i^ 
t»^HW^ff-^5^b-C, 2112(b) lC7j<1r£y\z. s Sibf 3©«ii^HLfc« 

^3ic-^x.^?)^M^c-c, 012(c) K^-rx^ *r~*m-%-7iz.mmvxGL 

#f^Cmi :#!S2000-193459^k# 



WO 2005/080919 



3 



PCT/JP2005/002465 



[0012] La>b&tfse>. ±m$£te<Dmj&vt±. ^^mm^mmv. mm^z^x.hfvk. 
&M±jt$tiz>Wr&frh<o, nmm^iEv<nm^ti^^^mm^mvx^^fc 0 r 

[0013] ^B^^JifBP^S^^^i-^o-efe^, Uli^cfi/^^^PiLtft 

[0014] ^mwKxzftmm-tisy-^ mm+t. mmmm^mmvxmmmm^K^- 

mm.Wixum^^tz.^(Dv^yit^K±s^v^^mm^t, mmmm^ 
mmm^wc^mv^^m^tvxmjjir^^mmnt.mtmm^K^ 

^xmmnt&jtmu mmmm^K^m&^^x^^^m^. ^m&^ 

[0015] z.v>mmz.&iMi. um^K^mm^^x\^\^m^K. nmm^^x^^t 
m^x^m^nt'±>-^m^(Dm^^M^m^^t^ti, ^^mmu^x 

o 

[ooi6] mi^mm<D—mMmm^&tf%fimm^^(Dy^y?mx&z> 0 

[ra^Mir^W^^ff^feJ:^ 

<fc<5o 



WO 2005/080919 



4 



PCT/JP2005/002465 



nmx&z> 0 

[ooi7] j^t, ^mm<v— mM<DMMfc&tf%ftm&^^^^xmm&0mi.t£frb 

[ooi8] mi.s.OT2^:&i^ ^mm^— mmmm^nr^mm^-f-^ «t«2i 
{z.-M<DT—^22^mu ]±.nm^bt^^xM(Dmm^-2^ z.<Dwm^~2 

[0019] mm^-23^ mmi L 23&^fem&ikxMm^%fcfr<D}?94yit^25&At) 



WO 2005/080919 5 PCT/JP2005/002465 

mmM26RXf±^mmM30feT—J±^22lZ.J&)&£tl, ^^m^g&28te!)«2 
lRTfT-J>>M22(DnWi£imzftmt5tlX\ 

[0020] »p[ni&&gi$24j3:. mm^23(D^^mm^28\z.mm^tifc^^m^3i, - 
mmm^m3,Rxfmm^23(D^>^mmmoicmm^ritcnmm^\Bi^ 

34»X.TV>§ 0 

[0021] «^[U^31« N «^m«28^^m^^fc«^ff ^-27&Ati&nz>m 

if^3 lit, ^.<Dm^U^3 1 1 (D\tiMn^AtS^tlZ>^V^^74^? (BPF) 312 
^<D/<^V<*7j/P?312(Dltijjm^Ajj£frl%Mffi^313t, Z.(Dmm^3 

i3<DmMt^A±>£K%^mmmi4t&mx-x\;^ 0 

[0022] AGCHIj^$P32«, ¥tff[!lS&314tf>ffi^{f ^Aij£tK AvO^^df -^(C^o 
T./^VNj*:7^/^312<Dffi^f^;^i|jg^ 

3^j#i-§ 0 

[0023] |gUjtU^$P33«, AGC[U^$|532<Z5$iJ^(DT, ^>^<^7^;V^3\2i)^h(OmtS 

m^mm^^UM^, mmi L 23(Dmmm<DV9^m^25ti.xvy^m 
xm^29frhftmm&tkiiiir% 0 

[0024] Mb^23i3\ K9^««$P26^^K^-r^f -^25^A^$tL§r^^J;o-C^«] 
L-Clglb^tvSi*^, -?:(Z)»{«^««28^^^^f-^27iL-Cm^$tv 
§ 0 ^(DK7^ft-^25^#^MI^m^E?«-efe ! 9, r(DK7^ff ^-25 

<dmm*k *r~?m^27 mm^23<DMmKi&mutmhmmk 

[0025] JWW^te, ^~^ff ^r27<DMm^747 ? m ^r25<DMm£<9h'h^^m&fe. K 



WO 2005/080919 



6 



PCT/JP2005/002465 



— 3£StB^fiM^$n5o ft*^ ^feO^«AGCHIj^§B32JtOTl!jIlI^33^ 

[0026] _h|E^jiS-fe^^*5V>-C, K^^'ff -^-25. ^e^ff ^27, ^t^fc^f ^29 
©i^tt, 03^i-J;5i-^o irf^ib. 03(a) #^M«^)IE 
^^fb&SK^M'Xif ^-25^*J-LT, ®3(b) MW}*23<DMmz.fe 

zti, mmi L 23K^?ihfL%ftmmz.jfc^x, H3( c ) ^-r^-, ^^m^-27 

^-29^- ^-27^^fLT90i^{5Lffi^jtA/-ev ^5<DJ3 N ir^m^f R30 

[0027] mwm&M24\z.\^ mm^23\mm&^^x\^\^m^\^ ftmm& 
^cTv^5^oT^mb^^^f^29<D^t^^y^f^^bT,-fe>' 

^ff^29(Dff^^^/^Xfi^^^*i-§M3EIlIS^§P35^^{tfe^TV> 

■So 

[0028] y-rxft^-^^«^iy-rxff^^^^2y-rxff^-^^^^§ o g|3( a ) 

[0029] ^(Dmiy4^it^)^^iMW]^23(DMA^9^KX<>X^^(DXh^o Mx. 

fi, U^^H^?f^(D#XM(Z)»^-23(D^, ^tl^ll/CT' — A$|$22CQJC 

mWi^-23X\^ $m>21\Z.M\^XT— ^§|322^4ofei9 N K^X««26^tj«ir^ 
^m«30^T— ^22i^^$^b, ^^m^28^tt^21^^$^^TV^§ 

o 

[0030] |g2/-fXff Jgl/-fX{f ^J&ft&m ^(D-efeoT, E|3 (ah (b) ^ 



WO 2005/080919 7 PCT/JP2005/002465 

^f^29(D{5Ata^^V^^^TV^§^{-^HbT^Cf'^(D-efe^9, ®5(a), (b) 
fjfiJ^I0m$R24P fc 3(D?aS_h#i^Hi-§o 

[0031] ME[ms&§i535«. miM^m^^<D^mtvxmiM^mmiEmm6tm 

HIi^§|535(Di¥«a^IlI{^EI^L-CV ^ 0 Jgl/^XfflME0{&36;&tF!g2/^Xffl 
#EtU^37«, rtfP^^i-^^^^^39^7^--ffifeT:40i!^m^^T 

[0032] ^^^§P39« X ®fet(D20k^-— A(D|g^L^2{@-f o^^^tb^-T^^Sl 

, S2,^-f^Sll, S12, S21, S22, ^y$P38^^cD^— ^^^r^SKitii^ 

[0033] fljfctf, ^-T^§|S39(D^^— #|(Z)f-^7^Lltii, ;^yg|538/^fbffi^ 

(D2Q^—j*(Dmjvk, ^~?\m^i$3i<Dtti£)iffi^mxttm=m^-y-x7Fir 

[0034] Jxfc, ^4^3-^39<D^M(D^y^Sll, S12te , f-^D7iCtot, #ftfe^ 
^'^ry^ti, ^y^S21, S22te, "f—#F>7lC$£<>X®m&)ltt>'^r7&tis 9 
y-®^40(Dm^*^-Pl^ ^»JiitS^343(DM^A^*^X«^^A^* 
^i!lgH«$*« 0 rtK-J:^, ^»J#i|'M^343(DHfeA^^^, Jgl AfXfflMlE 
[HS&36O^-ffi^:40(Dtii^S^Pl^^§^, ^»iti|'M^343(Z)#H^A^ 
H2/^X^MiE[Hl{^37(D^-1g^m^^P2^^^o j^VMi 
, M»it#g^343<D^A^«^^, miy^XfflMEtU^36(D7^-^40(D 
m;fr$Sm>ltfSg^£*U ^ftiii|©^343(DM^A^J^^m2y-rXfflMHlHlj^ 
37<D^— ®^l(D|±S^^P2^^$^ o 



WO 2005/080919 



8 



PCT/JP2005/002465 



[0035] ~rtzt>*>. miM^m^jE\mm6t±. ^vmsicmmtsntc'r— #\zm<>x^ 9 
^-m^40(Dnmmmmu mmmn^h^mtim^mm^xmiEm^ 

[0036] *fc, Jg2/^X/MlE[HlE&37te, ^VM38\Z$&m&titc7 ! —-$ r \cft^X* 

mft40(Dw.mmmwu mmmn^h^mtim^mM^xmiEm^^ 
titu ^MEft ^&mmm4i&Tf342frb&£)£tiz>^>xm w-t 

[0037] ^&ygi$38te, miy^mw^E\mm36^^m ^rfrhmiM^m ^-itift&m 

$L-rz>mz.®Lm~rz><T— ^mm-r^ 0 ^W38^mmir^— mm 
mKmhtitcimmm^ti, jimm^mm^^^x, y^m^^i^^x^ 

^V1®38KW^~£frltdb<DXhZ> 0 Hfc, ^VM38t\^Xi^ EEPROM^^^ 
[0038] ^^it^-27RXf^>^im^29i^ 01<£>*f (i&§&311, 341, 342^1 ^tl 

m^3o^hn\ti^n^^m^-29(Dmm^mm^34i, 342t2^>^(Du^ 
^^mMU30j$2^mirhnx\^frhx-&z> o 
[0039] mi\^-r^mmk^m^U34\^ *t*g*34i, 342, mmm&^343^ 

344, ^n^3^c[I]j^345, mm^^^346^ RZFn— s^y^/V? (LPF) 347£r 
#x.-CV>§ 0 iii|ig^341{i2fifcSir^'a;SfP30(D5^— ^"<^ir^«ffifP30^^ 
fet±i^$tL§ir>'^ft^-29^iii|iSL. mmm42te^(D^>^mm%30frh\tit) 
£tl%±>xm ^29&mmU ^»JtiiiS^343^m^i-?>o ^»Jti|iM^343{i, if 
i|iS^341^ibffi^$;txfcir^ 

&£*bfc{f-l§-^ J#i|>S^342d^ai^^fcir^ff^-^MEtelM35^^m^$ 
4^Hi^-f-^o 



WO 2005/080919 9 PCT/JP2005/002465 

[0040] mjEm&M35frhMlj&tiZ>MjEm-&ti. mm&34ifrt>Mtt£inZ> J t> 

[oo4i] f5L^s^344fi, mmmu^343frbm±)£fri±MM±>'xm^<DiiLm&9om7& 

HWliU ^^ff ^Mffl^-M«<^t2^fi ^-Sr^i-So l^*»^346te 
^n^^[I]i&345^m^£;fxfc^n^^^ 

^HIC/Hf /<X7^/U?347\Z.W,£)1rZ> 0 n— /^^/V^347«, f£*@^ 

344d^m^$tb^t-^(D^M^^^u^5SSff^m^i-6o 
[0042] mz, miK^irm&mRTjtm7-m9K^ir&j&m&m^x*ftm&^^<D 

) temmm&i$33timt)ir%h*94y'm^25$:^ku (b) {i/^Hv^^/^312 

;^m^£ii^^ff ^-£^U (c) ^»]jti|iM^343^^m^$^^lbir^ 
ft^^U (d){^ti5/^J^[HlS&345^^m^$tV?.ft-^^L. (e)fe^Mtk$i 
^346^A^£tV5ff^£r^U (f)«^«^^346^^m^$tV^if^-^L, ( 

g) nv—/<x7^?347frhMt)£ti%ftmmm^%:^x\^ 0 mm^mm^ 
[0043] Ei8«®i/^9^^^tL-cv ^mm^^m^^ti^tM^m^^^^ N T 

7 (a) -(g) ^*fJ^L-CV^ 0 »^3^3gS^p^ 0 xv^V^^«, SlWt 
fi^»i#i|iM^343^^^El7(c) (^i-J;5^^/^0(D^»ir^{t-^^tli^$ 

J^i|>s£ff343;^fbtelH8(c) fc^kir£5tj;-t>xm 1~t£frib, MlM^im^ffc-frR 

x?m2M^m ^-mft&^&^xm ^mti^nxv^o nw-^^ 

/v^347d^«H8 (g) t^i-J;5^i/-</v^o-e^v>^3Sigff ^-^m^/^^Tb 



WO 2005/080919 



10 



PCT/JP2005/002465 



[0044] ®9te, jzftM8tte>*9-\z.3s\t^X* &m¥3\zMM&&1nt><>X\/^&b%<Di!tMm 
Sr^LTV^o 139(a) — (^tt-ttl^HHS (a) — (g)^j£UTV^„ ^jggi?^ 

-e^$ttfcMiEfS-^^^fi : $ttTV^§ 0 -?r<Dfc#\ 09(c) ^^-T^lb-fe^f-^ 

miM^m ^-^Rxfm2M^m ^-m^^tix^^\ -^i^ m9 
( g ) ^i-^igsfi-^, miy4^m^^Rxj^m2M^m ^m^mm^n 

[0045] J^iitftWUU;^ *^M-feyf (-J;n!i\ »^-23(D«*/^^^Hb 
T^C^ir^ff^29^^^n§y^Xff^^^^[lI^fP35^J:<9^§^ 

[0046] y-rxft ^^^^*6fB'Hu^^ysP38^MiEiii{^^35^^b, y^ey 

^38^fefBttLfc^-^«oTMlE{f ^-££j&U r^filEff -^Sr^c, /-f 
Xff^^^ir^ff^29(Z)ff^^^^^^^^b-CV^OT\ 

[0047] *fc. MiE0j^§P35^^, \H^m.tt&mir%^y^39t7y-m,tt40b$:m 

ifi^Umm^M LT100{^_h^S£^LTl >5<D"C % y^S P39^^^^^"^ 

[0048] y-TXff ^faftte, ^^m^27(D{iLm^Ml^X J t^m^-29(DiiLm^S. 

iy^Xff^^^i-^#ffi(D^i/^XfflMiEiii{^36^{tTVN^<D-e N igm 

[0049] *fc, Xff -^/&8>kJ\ ^e-^ff -^27(D{^S ^LT-fe^Xl ^29<Z>fif @ #2 
~^{f^27<D{^^LTi?^ff^29<D^ 

T£Cfcf§2(D/^X{f^-$:^U ffi!EIlI{^^35«^2y-rXff^-^^^i-§ 
#ffl(D^2y^XfflMlE[lI{^37^{t-CV^(D-C\ MWtOM^m ^-/&#<D|*U 5ft 



WO 2005/080919 



11 



PCT/JP2005/002465 



[0050] tifc^^m^27&Xf^>*m^r29nmm?&311, 341, 342K£*)EMa%m 

[0051] /^*d\ ^mmmm^^^x, y^m^^wm-rtt^K, wM38\z& 
[0052] &mm&m#>z>b$jLT<D£5\ztez> 0 

[0053] {imm^-b, mmum^mm\^xmmum : ^\^x.hfitz.ftmm.^m'r^ 

Yy^m^xti-r^Y^-ymmb, mmmm^mmm^wc^mu ^ 
*m^rbL,xto*}irz>*r~*nwMb, mmmw}^-\^x.htitcnm&KmmL-x 

^m^^t^(Dm^m^^^miEm^^nmz.^b^mwLb'r^ 0 
[0054] ttm&KJMi. m&tti$mmfi^x\^\*m&\^ nmm&^x^^b 

[0055] (2) */c, _h|B«^^*5V v<\ ffflBMlEff ^^i-^^^^^-^^^fefBH 

oxmtmiEm^^u ^mvfcmmt^&mm^xm^mmirz-bx 
[0056] y-rxft ^f&&r&**evmz.i&fa£ti, #jEiai&gp«:^ygpic 



WO 2005/080919 



12 



PCT/JP2005/002465 



stub* t^ntciifti^si, fr*Dftmmz.n5zt&"v%Zo 

[0057] (3) _hfB«j^^*3V BUfE^y^f*, T 2 — *&fttife>&Z1tlt><D s ?— *A 

[0058] z.<Dmmz£ti&, M^m^m^^vm^-^mm^ntcm^ #mm 

mm^—um^x^mm^^m^mM^^txmmwiEm^^T^ 
[0060] z.<Dmmz&ti^ n^mMm^^vm^.mm^titi'f— 9\c$&>xm 
*^m^<nm^&^>bMxm^&&tt&&<f&&ttzb&T&z 0 

[0061] (5) i;7c, _hfB#^^*3V vC, MSE9^— ^©^^SrllflB^Yy^^rtSIJ^ 
[0062] r.©«^j!ij;ti/ri, 9^— t&&<Dmffim*^^<DftW^<nioo&i&±Kn 

[0063] (6) _LfB**ifcfc*5l v<\ ffffE7-rXff ttflB^^fg-^©^ 
[0064] rofll^jcitbri, *~*fl ^<D{£fg£i?^ff ^(D^g^-f *vCV >fcv ^tBfc 



WO 2005/080919 



13 



PCT/JP2005/002465 



cooes] (7) ±.mwf$K#>\ vr\ tmMxm%-&.&tz, tmniMxm%-&.&& 

[0066] r»«^c(-i;tb«, *r^f= ^b^Mn ^b(D^m(o^fi\z.mm\^x^C^>M^ 
ff^^^feS^2y^Xff^^^ir^ff^^|^5fei-§#ffl(Dtii{^-efe§^2 

[0067] (8) _hfa«/£fc*3V vr\ tm^~^#«^*B^5*~*it*ra^ mffB-fe 

[0068] ^^t^tui, *r~?mm^t~t>'xmm^b<D&* <Dmm&&mm\z.i,tctc 

[0069] (9) ±|Bfll^^*3V ^ ffffE^fXfi ftflEigtb^®*^^;* 

[0070] zomtfttzxtitt. MWi*<DnM/^>'x\z.mmvx£ttMxm^&ftfrt>' 
[0071] ^mwizfrfazftrnm-t^-v-te, mm^mm^^i^m^x^tiM^m 

*n;£8S. n#Vk #W4JSs<o^»#:©g$#ffi!|«l^^y— V 



WO 2005/080919 



14 



PCT/JP2005/002465 



m^mm 

mmmm^nmm^^x^^^m^-i^ ^mm^^x\^tm^x^m\^ 
^m^mm^^kxmmwms^^ir^k^wmkir^mMm2Xi-i3 



WO 2005/080919 



15 



PCT/JP2005/002465 



WO 2005/080919 



1/9 



PCT/JP2005/002465 



[mi] 

23 



.28 



MSB 



.30 



25 



27 



29 



29 



24 



r=g[!BSg^311 



312 



BPF 



liiE[slE&g|5 



MIEIb1E& 
? I 



37 



313 



-31 



32 



AGC 



33 



EHi 



"36' 



-' v 35 



34 



-341 



343 



344 



314 
38 



41 



i 



.345 
346 



.347 



LPF 



^342 




>21 



WO 2005/080919 



2/9 



PCT/JP2005/002465 




WO 2005/080919 
[06] 



4/9 



PCT/JP2005/002465 



.^E-*|Hl&8P 31 



.ft&S4**fllBlttfi|I 34 




36 

\ 
I 

Hiy-rXfflMiEiHi 




[pel [D5| [dTI fD3| [D2| [dT| IdoI 




1 2 10k 



eh mm mm an an am an 

UfJti H ft ft t$ H , « t$ m! 

_|r__|r__ jr_ _p — j 

[D6] fD5| [D4l [D3l [D2l [DTI [DPI [D7l 



WO 2005/080919 



5/9 



PCT/JP2005/002465 



[El 7] 



(a) 



(b) 

(c) 

(d) 

(e) 
A* 

(f) 

a* 




^ CR#M) 



(g) 
LPFaj^j 



WO 2005/080919 



6/9 



PCT/JP2005/002465 



[08] 

(lite) 




(d) A 




WO 2005/080919 



7/9 



PCT/JP2005/002465 



[09] 



(a) 



(b) 

CDBPFtti^l) 
(C) 

(d) 

(e) 
A* 

(f) 

a* 




>■ (H#M) 




(g) 
LPFaj^j 



WO 2005/080919 



8/9 



PCT/JP2005/002465 




T 

9 



ttffi* LPF 



-o 



14 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2 0 05/0 024 65 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 G01C19/56, G01P9/04 








According to International Patent Classification (IPC) or to both national classification and IPC 






Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G01C19/56, G01P9/04 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2005 
Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP 3-156312 A (Nippondenso Co., Ltd.), 
04 July, 1991 (04.07.91), 
Full text; all drawings 
(Family: none) 




1,6,8-9 
2-5,7 


X 


JP 8-14915 A (Honda Motor Co 
19 January, 1996 (19.01.96), 
Full text; all drawings 
(Family: none) 


. , Ltd.), 




1,6,8-9 


X 


JP 11-44540 A (Denso Corp.), 
16 February, 1999 (16.02.99), 
Full text; all drawings 
(Family: none) 






1,6,8-9 


1 x I Further documents are listed in the continuation of Box C. 


1 I See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 


Date of the actual completion of the international search 
12 May, 2005 (12.05.05) 


Date of mailing of the international search report 
31 May, 2005 (31 . 05 . 05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/002465 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 7-128069 A (Toyota Motor Corp.), 
19 May, 1995 (19.05.95), 
Full text; all drawings 
(Family: none) 

JP 9-145378 A (Alps Electric Co., Ltd.), 
06 June, 1997 (06.06.97), 
Par. Nos. [0007] to [0009]; Fig. 14 
(Family: none) 

JP 10-78326 A (Toyota Motor Corp.), 
24 March, 1998 (24.03.98), 
Full text; all drawings 
(Family: none) 



2-5 



JP 60-188809 A (Nippondenso Co. 
26 September, 1985 (26.09.85), 
Full text; all drawings 
(Family: none) 



Ltd. ) , 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



I* 



m^iUmm^^- PCT/JP2 0 0 5/00 2465 



mw<»m-t?>frm-<z>$rm mmftftsm (ipc) > 

IntCl. 7 G01C19/56, G01P9/04 



■HE^o**^B»m (BBMWafB (IPC) ) 
IntCl. 7 G01C19/56, G01P9/04 



H*S*ffi*fl6^« 1922-1996^ 

R*m4kfflMm%r^4km 1971-200 5<¥ 

B#ggyS*r3SSflMM* 1996-200 5^ 

B*HS»*ffiif^fa 1 9 94-2005^ 



x 

Y 
X 



JP 3-156312 A (B^mWik^^tt:) 
1991. 07. 04, ±m (7r5!)-^L) 

JP 8-14915 A (^ffl&WXH^cS^fr) 
1996. 01. 19, &m (7t5U-*L) 

JP 11-44540 A (i|^f>y-) 
1999. 02. 16, (7r^-*U 



1,6,8-9 
2—5, 7 

1,6,8 — 9 



1,6,8-9 



r&j p-^fvb7r5!) t -Ji 



ISSr^T Ufc 0 



12. 05. 2005 



31. 5. 2005 



B*H#ffFff (I SA/J P) 
100-8915 



2 S 



3 0 0 4 



*fg## 03-35S1-1 101 f*J$| 3 2 5 8 



iSPCT/ISA/2 10 (^2-^— v 5 ) (2004flfl) 



mmmmtt PCT/JP2O05/0O 24 6 5 



A 



JP 7-128069 A ( h 3 * g l&*»^*fc) 
1995. 05. 19, ±m (77 5 5^-41) 

JP 9-145378 A (T/l<7\X*£#f5*^fcfc) 
1 9 9 7. 0 6. 0 6, gf[0 0 0 7] - [0 0 0 9], 

JP 10-78326 A (h3^glb*»^%fc) 
1998. 03. 24, £X ^BI (7/5!) — 10 

JP 60-188809 A C 0 *^feHS^tfc) 
1985. 09. 26, i£X <£® (77^-*U 



2-5 



1 4 



1SPCT/ISA/2 10 (1 2^- i>CDf^) (2 0 0 4*f-lfl) 



